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For CLASIC, the size of the non-flux term is small. The horizontal divergence term is
weak due to anomalous convergence over the region.
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The one dimensional case *
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Consider the Water Vapor Budget Equation (WVBE):

E-P = MFD + dPW = HA +HD +dPW

where E is Evapotranspiration, P is Precipitation, MFD is Moisture Flux Divergence with its
components HA (horizontal moisture advection) and HD (horizontal velocity divergence in
the presence of moisture), dPW is the change in atmospheric moisture storage.

Non-FluxTerms & Solar Radiation
SGP vs Midwest

Dominance of Moist Advection (-HA) with Horizontal Divergence (+HD) in SGP (240 Cases) Midwest (488 Cases)

the Daily June Moisture Budget
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When HA and HD are added, the non-flux terms cancel out, yielding;

Opposite Sign:

=>-HA/+HD: surplus of E over P is balanced by an increase in storage; net boundary
flux is minimal; large negative non-flux component.

=> +HA/-HD: large deficit of E over P is balanced by a large depletion in storage; net
boundary flux is minimal; large positive non-flux component
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HA +HD = 0.5K (u,q,-ugq, tuq,-ugq) + 05K (ug,tuq,-uq,-uq,)
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— MFD = HA + HD =K (u,q, - u,q,) = Outflow - Inflow Basic term of the WVBE

When HD is subtracted from HA, the flux terms cancel out, yielding;
Solar Radiation (M} m2 d')
—

Solar Radiation (M] m? d)

HA -HD = 05K (uq,—ugq, + —]

uq,-uq) -05K(ug, +u,q -uqg,—-ugq) Same Sign:

=>-HA/-HD: large deficit of E over P is balanced by large net inflow boundary flux
(which also increases the storage); minimal non-flux component.

=>+HA/+HD: surplus of E over P is balanced by large net outlfow boundary flux

(which also decreases the storage); minimal non-flux component.

— HA-HD =K (-uq, +uq)
The size of the non-flux terms in the SGP under partly cloudy to

mostly sunny skies is significantly larger than in the Midwest due to
the limited moist horizontal advection in the Midwest.

Thus, the expression HA - HD is a measure of the size of the non-flux components or
non linearity in HA and in HD.
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